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Background 

Most current single nucleotide polymorphism (SNP) geno- 
typing methods are still too slow and expensive for routine 
use in large association studies that requires hundreds or 
more SNPs in a large number of DNA samples and for 
diagnostic purpose. Clinical implementation and ultimate 
use of nucleic acid biomarkers necessitate development of 
pragmatic detection assays that deliver adequate sensitiv- 
ities, mutation selectivity and high throughput capabilities 
in a rapid, robust and cost effective manner. In the present 
study we have developed a sensitive and cost effective gen- 
otyping technique with computer aided tool for allele dis- 
crimination and implemented it to genetic epidemiology 
study. 

Material and methods 

Modified allele specific oligonucleotide hybridization assay 
with elimination of DNA isolation step for PCR and novel 
allele discrimination method was used to screen folate 
metabolism gene polymorphisms in acute lymphoblastic 
leukemia patients and normal individuals. The plasma 
homocysteine and global DNA methylation was performed 
by HPLC method. 

Results 

The developed novel allele discrimination method along 
with the newly developed image analysis software 
increases the sensitivity and elimination of DNA isolation 
step for PCR reduces the cost of the genotyping techni- 
que. The average kappa value of all designed probes was 
> 0.81. The technique was successfully designed for both 
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diagnosis and research purpose. The evaluation of effect 
of gene polymorphism on plasma folate, homocysteine 
level and global DNA methylation explored that the only 
MTHFR C677T gene polymorphism is associated with 
elevated homocysteine level in healthy young adults. The 
genotyping of 22 folate metabolism genes explored that 
only RFC1 80GA and RFC1 80AA genotypes were signifi- 
cantly associated with increased risk of Acute Lympho- 
blastic Leukemia (n=203) when compare to healthy 
individuals (n=245) in south Indian population. 

Conclusions 

The developed visual based allele specific oligonucleotide 
hybridization assay will be useful in clinical diagnostic sys- 
tem where large scale screening is often necessary without 
any sophisticated detection systems. RFC1 80GA and 
RFC1 80AA genotypes were significantly associated with 
increased risk of acute lymphoblastic leukemia. In young 
adults, only MTHFR C677T polymorphism is associated 
with elevated homocysteine level. 


Authors' details 

'Division of Biotechnology, School of Life Sciences, Manipal University 
Manipal, India 576104. 2 School of Information Sciences, Manipal University 
Manipal, India 576104. 

Published: 21 January 2014 


doi:1 0.1 1 86/1 755-81 66-7-S1 -PI 9 

Cite this article as: Ravishankara et al: Development of allele specific 
hybridization assay and computer aided tool for detection of genetic 
variations in folate pathway genes. Molecular Cytogenetics 2014 
7(Suppl 1):P19. 


o 


© 2014 Ravishankara et a I; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative 
DiftlUlml C 'an-hr-al Commons Attribution License (http://creativecommons.Org/licenses/by/2.0), which permits unrestricted use, distribution, and 
DlwlYKsU \_fcri llldl reproduction in any medium, provided the original work is properly cited. The Creative Commons Public Domain Dedication waiver 

(http://creativecommons.Org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated. 


